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im^} cDy7f--^y h&.±<DSin m^i^n^^ 

«44. 1 kHz. a^-fbfy hl&2 0 t'-y h) ?&Wr 
^At)mn^. 0 0-7=1— V-;/ hWft^ m^^^2 
2. 0 5 kHz. hl&l 6 e-y h) i^tlfii 

±C!)«# («SJ;jt«CD7-i' JU^'Om^t. S*^«0~ 
2 2. 0 5 kHzXS^^bb'-;/ h3^2 0 h«m^t 
«^«-<7)m^, 2 2 . 0 5 kHz~44. Ik 

HzTS^ibf-y hl&2 0 f-;/ h^) «Ci)-tiJU. CD:7 
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I 

T-SA^Jffi^S:. ±l2er^7:t--T-v hOfi^tS^m 

-r^m^m i tim<DmmiB^m, 

m^^mmt±timMi^^&<^ot>o:>±mpij^y ^- 
im^mb] ±vi^^mmt. m&y:t--^y h<Dm 20 

T-t^->7'u >if-r^:it\z^^±$Ej2:^^(Dm^-c$> 

[ii*^7] ±vixtimmi. ±tim^ypt--7y b so 

h ©CT-«^<t-r -5 ^ t »C J; ^ T y-T 5 U > ^ i£ 

fil^fiF^{tlC J; 19 ffiiS LTffi^f -1) d i: .ht- 
6 X\t 8 t2®cofI^EBSi:^fe. 
(iS^^l 1] ±IZ^^yyt--^ybU^<Dm^^, 
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2 

ft. 

immm^ift^:Lt\z^'o'^'^\f.y v hx-t^m-r 

im^mi 6] ±um^y^--7y h&.9\-(om^^. 
r^^it^^mtT^m^mi o iB®om#tB^:^ft. 

[W*JS17] IS*3S11. 13. 14. 15.X« 

1 6$imoymn$i^yjm:iz^-Dxmm-^nrz±ti^^y 

[»*:si8] ^n6^mm^mmi.xmmizm^nn 
L fz m^it ^±sim^y^--7yh&.n<Dm^\zm-rz 
f^w^t-t^mi^mi 3. 14. x«i 6tim.(Dm^ 

[W*3Si9] ±tim^y^--7-yb&.^(Dmmz^ 
bx, a^7'D>;/i7SX'x>hDe-i'*s+^uxx>h 

7 iBm«m^tBgi;^ffi, 

LX. />;^t< .hfc— t3<^>:/D-yi7SXX> hD tf-r €rfh 

xx> hD e^'??^jk*fT^ d.»:$^gi<i:-r-5tt*3a 1 

2 1 7 IB®®(t^lB®:*fe, 

[if*«2 1] ±IB®*;bfc:/D-;/i^«Olf^SrtB& 
-r-Sdi^^mi-r -51^*512 0 tB©<^«^IB&:^fe, 

(lg*:s 2 2] x> h D t:-< w^^t;witJ6©7^-:/;i/ 
'hum-^zt^i^wi.t-r^m-^mi 2x«i 7ib«© 

ffl^tB^^teo 

[iS*^2 3] x>hDfcr-<?3F^<bcofcse)©7=— 

mt-r^s^^iRl 2 3l«l 7 BB^a)«^fB^:&&. 

[M*^2 5] ±ieR)T«7:t-v-v ^co^i^^c*^^^•r 
^)$fi;i<lB®tt^«^co^tog;*cl^g^$fi^^rt X-* -5 <!: # . 

±IB?5^®i^«±IBg:*cie^Sgro^> ■5«)±IBm^7 :t 
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3 

[iS*J12 6] ±IBA:'3{i^ti. 4 4. 1 k H z UA± 

<!;-r-5>W*JSl*^^«*J52 5<^0-^V^-rnA^lJSlCEB 10 
[»*3S2 8] ±iiXtimmi. 4 4. IkHzKAi 

t$:4#^t-r^W*JSld^^W*)S2 5<D-5^^^-rn;5^ 
gib, ±t2^^7*--7-y htJl^«fi^<£±tef2^<«^ 

±f2t2t&^©tt, ±tam:kmSi^m(Do-^<D±tim&y 

Mo 

<i:-rSI«*JS2 9ffi««)fi^ffi®SM. 40 

i2eo«#ie^se. 
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±t25i-fJ*®«. ±t2A;'3m^^. ±tim^y^--7'y 
K<Dffl^^«t±l2m«-7:i--v-y h<Dfi^^^a±0 
;S^{|ilWffi^<*:Jc5^iiI-r-5:i<i:^r1#ia<i:T-5lg*JS3 0 

gB®ro(f^l2gtSltt. 
(W^3H3 6] ±iiXt]m^<it. ±$immyyir--7-y 

•y bWcX'm^it-r^Z.h},ZJ^-z)Xy^i-S. yi7U>-J^ 

±.%z^m^mi^ ±.^xtim^^. ±mm'&y^--^-j 

hoDit^t. ±t2A:'3fi^t±t2m«7;t--7-> h<7)(f 

^(D^^m^t\z^n■t^^iL^w<^iz-r^m^^3 1 

a2«com^taSiS®. 

r-g)iS*«3 4X«3 6ffi®CDm^t2@Sg, 

[m5j?JS3 8] ±^mmy^-^'> hi£Kno)mn^^ 

^^^^®^&^tt-s.;i<!:&4#mi-r^BS3ie«3 4xtS3 e 
I2«®m^t2®^s. 

^-■^v v^x^(D^^^x.yvu\f.^m^^\L■r^z.t.\z 

^iS*JS3 7 t2e<D«^gBgiKS<, 
[11*314 0] ±t2iSffi^?f^^k¥©«, ±l2R)f«7 

« 3 7 I2«©ffl^l2®gg. 
(I»*3S4 1] ±l2igitg^??-^{t¥©tt, ±t2R)T«7 

'ai^M-'j VV—V(D^'^\Z^^-t^ZLbi^f^^t.-t^m 
*J«3 7 IB«©fi#EgigB. 

ig*3a 3 7 iB«©m^i2®^«. 

[Ii*^4 3] ±ffiji5fll^t3F^^b#©«. ±t2^S7 

ii-^vV\iki\(r>m%^. ^i;V)\^Wi-{\c-t^rLi:L\z^ 

3 7 i2«®m^g2©se. 

*^^t■5:l^:?&1#®t•rSi»*«3 8. 4 0, 4 1. 4 
2 , X« 4 3 IB««{I^t2ggg. 

'^mmi.xmmizm^nnvrzmTit^nom^it^^ 

^m-r^:ii:^^^ft^m^m4 0, 41. Xli4 3 



( 

5 

< <ht>--:)<3D:/n-vi'fiTX> hntV^lf^l^. fit) 

i^:S«1f^fcie^-r-5Cli:i&#m<!:-r^if*JS4 7 EiE 
[gS*3S4 9] ±tBX>hDtf^'??^{b^©ti. X> 

-SW^Jg 3 9 X« 4 4 tBewft^lB^SSB. 

7*»e)ii*«4 9cr)'5-fe<^l/i-rn75^1^tCt5®W 
[S*«5 3] ±IS.Xi]mmt. 4 4. IkHzfiAi 
C<i:*#iii:-r-5li*JS2 9 5 2 co^^V^T 

lit*«5 4] ±EA*«^tt. 1 6 tf-y hJ:0;^^ 

ii-r^m^m2 9*^eis*JH5 2 05-&virn*^i^f' 

[tt*)S5 5) ±tBA;'J«^t±. 4 4. lkHzR± 

t<£i^mi:-r-5W*«2 9*^'^>tt:*«5 2»o^t^-rn 

1 «lClB«<^)m^lBgl$IB. 
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n<Dm^^^^m^izts.mL'Xti^timt&m^^, ±12 

... i_i — 1^ r— 1 ) ^ ^ -r rH im. 1 - -fc-.^ X u 

(tt*JS 5 7 ] ±tB^#ffl«75<IB^!i»«^<^^SB^?i^ 
10 =£K;^^;ttBgi®i^T-*^t#, 

n75U JS tCtBmcDft ^I2fii;^ffi J: o xm^ 12^ L T 

u^z.ii ^^Wi t-r^ timmw^ 

30 [0 0 0 1] 

7'—^m^um^w-\z^scr^^m^^:fjmms^m.. 
^n\zn)^-t^m^n^mm. m-a\zum^mmzm-r 

[0 0 0 2] 

({^T*fCCDfr-5) ©7>*--V'y htCiiliTtt. if 
>:/'J>i/^&&*M 4. 1 kHz ii^J^^nXVi^fc 
Ji). f?^^?nSgi«^Sc»tt2 2. 0 5 kHz<t^j:oX 
40 li^, Sfc. fi^ibtfy h&l4l 6 tf-;/ bt«^$X*5 
0. ^-f :>-S->i7W'>v'tti^9 8 dBtJ^-pXli*. 

[0 0 0 3] 

[%^*^^»ftLJ:^i"r-5^S] <h;i^x-. «3Jx«:*;a 
5>^3-x;UJt^^/5.<ttiofc#i[?«X-«, ±tBCD©ff 

7!><»A^oX*30. fe«^±IB4 4. 1 kH z tl^o/iif 
>yj >y^jS&X«^+5i-/<t=b©t?S-pX#Xt>^. 
[0 0 0 4] 'TSLmif -ii^ 9)^/7 -to (D/ 

A) n>A'— ^'©mSfclSliL'. J:Oaii?ifI^^£:a^ 
50 ^^o\Zts.*). CD<D<Dfi^{kt:-y hl&W 1 6 f y hX 
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[0 0 0 5] z.(r>tzisb, i«f5!5J;Ot)fi«JA«-y->:/'J >i7' 

[0 0 0 6] C<7)J:5IC. ±IE4 4. IkHzJiOi^^^ 

1 6 t*-y hJ;0^i^J;^/ix-;S'^'R*:)^::<i:H. 
>v T u— tf roiSft < r -5 if tc J; 0 ft^BW 
[0 0 0 7] U*^L. ±ai<^J;^lCx>'N*'f X^^T'-f 7 

[0 0 0 8] ^ciT-, *^Bj«. ^Ki?com^aKSresc 

« o * S T'fS^T- ^ , ^ b »CH^ ^ n/c <«: ^ tClB^B^ 
[0 0 0 9] 

S C: t «r#m <t r -5 s . 

[0 0 10] dCi-C. ±feA;^m#tUTtt, ±ffiR'r^ 

i7 ^>vf$>fi£>cU/S:fI^T*0. C10<!:#«)±t2^^7 50 
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±iiAtimmt. 4 4. 1 kHztJL±«+>->7"J>^'il 

[0 0 1 1] ^fz, ±$i^tmmtit. ±.%im-&y^- 

-So 

[0 0 12] ■^ii3\Z. ±tiW\^y^ — -7y h&.9\-(Dm^ 
i)m^L<. ^tz. IgliS^Jtff^^ffll/ifcBl^f-;/ ^-^- 
±tim^y:t--7y h&.i^<Dm^^mmvxmm-r^^^ 

(DMi^&'itLXI.i, x.>haii^^mtl^rz-^^}dy h 

otB^. $mmm^itLrz'sj^\d-y h v- hx-coiB^, 
-So ^tz, m'^yy>r-^vh)iK9\-(Dm^^^mm=f-it. 

^>s:mmvxmm\zm^mfvrzm^it^m-r:iii%x 

igl,iX> h D If tifiS >^n >y i7fi^S^LxT??F^<tSr 
fr^ J;-5('-r-5Cl<i:t>T#.5. m^&XfS-^^^Zfa ^X 
x^hDtr^'fgF^^bL.Act^lctt, ±IBS^U;t:/n-y 
i7*cDif^^l3tt<««^{clBgiTs:i<ttc«cS. Sfc^e, 
\z, x>hDt:^^f#^t;©IE5i::tt. x>hPtf.i'^5F^it: 

<Drzsf>(oy^---:f)u^mmt<Dmzmm-r^ ^ t ^t^. 

iclBgi-r^c:t«c?it-5. ^tiJi. t^mt(Dmizy^—':^)\^ 

ju<&«-r I Dtf«^IB^JiK(*ictBgi-r-5c:<hfc;ic^. 
[0 0 13] ^^m(Dm^n±&mt, ^%^<d 

X$><0. C«JA«. ^3£7:t-V-v h<Dm^lU±<OiaSi£ 
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[0 0 14] :::iT-. ±ie^#^®tt, ^mmt^<^±ti 10 
±SB^fi£?©«. m^<D!£m^mtm-^ntz±mm^y 

[0 0 15] «^tC. *^B^OtBMl!«<*:tt. *^H.qcom 
[0 0 16] 

[f^ffl] *5gBJf::<tn«. m^y^--^yh<Disn&.± 
<DShm^^-t^xtimn^m^yyt-—-r'yh<Dmnt^ 30 

[0 0 17] hti^rom^tcovi 
[0 0 18] 

[0 0 19] :*:5gB^S|ig0ijT?ti. t^3l5<OC D 7 ^-V -y 
htCDS^ttSr^ofc^S. 4 4. 1 kHzSr^SA-5+^ 
> :/ g > ifmiAmx-n ^ nfcfi^&i^/x tsg^ft t* -y 
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ic^x-^TtB?*) icj^LTiB&L. ■&<b\zz.n^n^ 

[0 0 2 0] -rfJ.t>^, *^BJI^Sg0*JT'«. ±tB^K€- 
HlC«lSr-5ff^<t. :L(DCDy7t--^-y h&.9V(Dm^ 

IBgtr^J:^J'LT^i-5o 
[0 0 2 1] ddT', «SJ^ff, i^ffigStaLTl^-SCDW 

mz, ±IBl^K«-eSc»-r-5)fe«6Wff^$:iR*?)-i)<t^lCL 

[0 0 2 2] -rfsiiot,. m 1 ic^r J; ^ i-. mi <D-$m 
m\zii\^x\-i.. fie3fe»cD7;i-— v-y hicMfS-r^fs^ 

iB^ffl^D, {'iB^L. ^niiiii\-<Dm^ (^K*es:»-r 

^fcsixDfi^) (c-:3iiT«±gBiK^0#rB^©SA^#"Itg 
B#FB^tiT<^t#®^#SgJ^Ds {CsB«b-r-5. CD 
hfCijV^Ttt. {I^7jt5^-< Xi7 1 0 0 ©rtfiil 

-5, 

[0 0 2 3] ifc, p^xi'7CD^#®^(rfB^Lfc^^± 

tt. m2<nmv&mt:i.x. la 2 (cts-t j; »c, t<Dm^ 

[0 0 2 4] -rifSitJ-^. 0 2 {Cirri's tC. CDytt — 

v«y hfc*JiiT«. 02CO (A) tc^f i:-5fc:7U-A 
F0~F9 7 (D9 8yl^—M.Xiyayi7:^im0Z^n. 

Att-5-n-€'nH2o (B) jc^-r<t3Jcisiffi« 

^ (SYNC) t^OfTiEW^ (ECC) (L 
R) WlfT"— ^<i:*(C-y-:/=i-K$:#t;3 6 AW h*^^ 
jSiO, ii-::^3-Htt0 2o (C) {c^TJ;^t''!^*?)ffi« 
o 2 e h t.mmm.m<D e tr -y h s 1 / w h t?^ 
^^nxi^i^, ::®m2<:D||ig«»JT«. ±SBfc;& (L 
R) CDiFx-^'fflt^lB^ffi^JCfieJl^WCD^*-^'^ h 
lC«jS-r-5x-^*fBSlb. ^MSr5{c#T^fc«6cOx- 
^ *±tB-t*-y:3- h' lc8B@T-5, 
[0 0 2 5] ica-C, ±tB^l. m2©*Sfi0iJ(C*5li 
T. ±tB44. 1 kH z €:ilA-5-tJ->:/'J >i^^StSt? 

i#^nfe<i^3az//x«a^^^t:t'-v h&T&i 1 6 f-y hck 
efesu/t^f^) ^^mt^n<D^Piy]mii\.x\t., uat 

±IB44. 1 kH z «reA^-tJ->yj >^^;^iSia: 



( 7 ) 

II 

iivxmxii& s. 2 kHz (vrzt}^-Dxn±^mw^ 

«4 4. 1 kH z <i:;^t-5) S/c. ±g2 1 6 e-;/ hJ; 
Ohi^^^^m^itHy hgc<tL.T0iJx.«2 Ok'-;/ h 

-vi? U'>>?«*«) 1 2 0 d Bt:^^:-^) Sr^tfTt/^ 

-5. 

[n 0 ? 6} *t*-. ^fiJl^^ScO^ 1 <oa{*^«JH. ±t2S 

8. 2 kH z©-y->yj >yi5j6micj:-^T'#en/c^ 
com^, rfjit>-^m±^m^m^4 4. ikHz<h;:£s 

^. ±t2ff ± nJSg^i^;<)M 4 . 1 kHz ttj.^m^<^^ 10 

~2 2. 0 5 kHz i. -?-nJSil±«2 2. 0 5 kHz~ 
4 4. 1 kHz {C^^-W-r-S, c:®22. 05kHz ~4 
4 . 1 k H z (7)^i^©«^*<±Ki&M^&5Sc»t-'5fc*<^ 

[0 0 2 7] mmmi<DM:i^m(D^wi:^m^ 

[0 0 2 8] :i(7)0 3tCi5V»T, A;'3jS^ 1 ^^LT« 
i^$n-5±Be8 8. 2 kHz(D-t»->y'J >;yjlzSSS:T?+)- 
>^'J >^5^$tlTft^>nfcO~4 4. lkHz(^)A:'3« 20 

0iJ;ltf^ai-r-5t^t)t3)-5QMF(Quadrature Mirr 
or Filter)^{Cft«$n^^^^3-tij7^;U^ 3 UCMe> 

/2 (cx->/-->3 >bTai:^-r^. A:^m^«, ci© 

QMFA^€);f5:^^i^^«ij7-i';i/5' 3 1 fcj;0 0-2 2. 
0 5kHz (D^ig. (iS.m.) <h22. 05kHz~44. 

2. 05kHz~44. I kH z (D^^ (D^ti 

\t^i^m\zif^K>m\^rzm\zts.^. ±130-22. osk 
Hz<Dmm i{&.m (omnn. se^i^ocD^^j-— v-y h 30 

1222. 05kHz~44. 1 k H z <D 

m^fiai:^«gTi 2*>e,m:'j^nT0i. 02®^^® 

[0 0 2 9];^Ct5. ^O0 3<7):^^lCjtl&-r-5fi5fe<B!lT' 

ioT'&fiK-rSCl-tT. 0~4 4. lkHz©H^ffi^ 
*<^e.n-5Ci:(c;i^. 40 
[0 0 3 01 ^Ac, C:j:T±keL/tA:'35^>C 

icotiT^. s:m. r^^f v^^Ji' • n-T'-c >^ • • 
7.y^—^-^>--*)-Zf/'^>Xi ("Digital coding of sp 
eech in subbands" R. E. Crochiere, Bell Syst.Tech. 
J.. Vol. 55. No. 8 1976) (CpL < iR'^^nTti-S. Sfc 

^m^^y^ji'iSi'izLx. fyu-m^-^-T^/'^yi' 

Vf^^<Dfcef>(D^±m^lS.i^i^J r Exact Reconstruct 
ion Techniques forTree-Structured SubbandCoders'.M 
ark J.T. Smith and Thomas P. Barnwel 1. IEEE Trans. 50 
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ASSP.Voi. ASSP-34 No. 3, June 1986.pp. 434-441)JCji!e 
'<6*aTl/»'5CQF (Conjugate Quadrature Filters) 

X -»r L^i^^5i■fIJ^?^^^:^$^l5J CPolyphase Quadra 
lure filters -A new subband coding technique", Jos 
cph H. Roth--ei ler ICASSP 83, BOSTON) {CMi'< 'i'flTv' 

mn^^±izmm^x'^^. tj^u^x-x- i/y 

h'^^iT- ^^-^l/^lcisi^TJi. ft^^^A'> Kits© 

[0 0 3 1] -Aiz. mwm(Dm2(DM:^mit, m^it 

[0 0 3 2] ia4JC«, 2 Oft^^0i|(7)5i-fiJ:^^^ 

[0 0 3 3] C:®04JC*5liT. A:^Sg^ 2 lCA:^3^n 

fc2 0 f-y hcDfi^n. ?fM^ft;#§3 4-t?f?S^{t:^n 

^. :i©P?ft^{bgg3 4T«, ±IB2 0 f>y hOff^^ 

ciT-, c:oilfi^{t;<:o:^fti:LTti. _hl2 1 6 f-v h J; 

Ofc*MIC«<;^Cofe4 t'-;/ S^)-CD<»:C:^-C±tE2 0 t' 
0iJT-tt, ±tB2 0 \iv h®ft-^<£r4 HcD>:^$ (1 

6) Tfij^L, rajtHA^T^ (^*-5) m^it^n^ 
f >J 0 S b T ra jtE A-r -S ft^^^t:«;^;<)^Sffl:^^k izJ^^m 

'Pim=§^'pfi<-r?>(D\zm^X'$>^o ^i^r. 

2 ±IBfia^{bLfcm:^<i:A:^jft 
^tcD||^*iP»gg3 7 fcJcr^T^Ji) (A:^fI^*jE(i 

-htBSfi^Ybgg 3 4 A> ^ ®«-^ttta:^«g^ 1 4 e Ul:'3 
[0 0 3 4] :i(D^oiZ. m2<Dm^mXit. ±tB4t* 

y h<Dm^m^/)^niim=^m^?S(.mr^fztt><Dm^iznfB 
[0 0 3 51 un, ±mm4<Dmmzi!t^^-r^n±mx' 

h CO «^ <t JilB^ ^ ffii^*^ e t S: ^fiK^a J; -:3 

[0 0 3 61 5}-f«J^fe<:Dft&<D^(^«aji:LT«, iii 

M^.m^±=s:mm-rrzebiz, ±iBmi, f^2<Dm 
^m(D6^m:^m<Dm:fj^mx^h<Dhmi>f^ z.iit>^x^ 

^. CWmi. m2roa{*:fi«jO)i)^tPJ:^ffi<75|l5;^<DfiaflES: 
(iA-5>«fi£0«$. 0 3 <i:0 4©«ifi£S:AX'^- HiCtg 
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-5, 

[0 0 3 7] E5(cti. ±tB^i. W,2(D^WMo:>mi& 

[0 0 3 a] ciw^ 5 i;:4b^>"C. \t}m^3'\-LXt)^ti 
Ac±teO~4 4. 1 kH zX'2 0 a-y hcoxiimmi. 

^ 3 2izm^n^o '^m^m^ti\y^Ji^3 2X' 

2{ct'->^-->3 >UTai;'3t-^. ^^^«»tij:7-,';p 

:S'32 7&^?)«22. 05kHz~44. lkHz©S± 
(iS^) T-2 0 h:-;/ h©fa-^tittJ;'3^^1 5 75^5.Hi 

[0 0 3 9] Sfe. ^i^5i-iij7-<;U3' 3 27i^e.«0~2 
2. 0 5 kHz^^ ({S^) -C2 0 f>y hOffl^tt, ^ 
2<DR(*:0iJI^^<^Sft^^^l:gS3 5lCj:t3T0~2 2. 0 
5 kHz^«<D2 0 t*-> h©fI^AiCDCD^fe(C^26^. 
n?t 1 6 t:>> MCfffi^-fk^n-S, ^cDtg, ±fBBaT 

{ks§3 5X'nm^i\:i^rztiitit^m6fmy'<)\^i$' 3 275^ 20 

?,<^0~2 2. 0 5 kH z^i^-e2 0 t'-v hcoff^i: 
S3 5*^e.®S*^«0~2 2. 0 5kHzT16t*-y 
ffigl^n, ±t2ttlSg§3 8A^?>«0~2 2. 0 5 kHz 

[0 0 4 0] z.(Dj:o\,z. m3a)mi^mx'\t, ±mtii^ 30 
[0 0 4 1] T^ctj, ±te0 5©^BKtc^*jrx-r-5S5fe<n-c 

h<^0~2 2. 0 5 kHz®^i^Tl 6 t'.y hram^<t 
±fe^#Mi^75^e>©0~2 2. 0 5 kHzT4h*>y hco 

<Dliitjii±m^^f^m^<b<D2 2. 0 5 kHz~44. 
1 kHzT2 0 k'-;/ h<Dm^<i:Sr««-&fiK7>r ^U^'fC J; 
^T-^fK-r-Sdch-e. 0~4 4. 1 kHzT2 0 f-;/ h 40 

[0 0 4 2] iiE^i. f^2<Dmf^m<D^myjm 
(Dmyj^m^^m^ti^xit. f^4<DMt^miii^x. m 
6\z^-rj^oizm^-r^zizhX'^^, -rtit>-^:i<om 

[0 0 4 3] c:«0 6 JciJi/iT, A:^«g^ 4 {cx:'3$n 

fc±ie0~4 4. 1 kH Z-C2 0 f .y hroA:^m^«. 
^2<D^{^0tJ|gHt©?lft^{fcS3 6(Cj;oTCD<7>/StS 
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m^t ±iinmiritm 3 e x-sfi^ l 4 4 . 1 k h 

zTl 6 f-;/ K7){i^<t:Wg^J-<£<tO. ?fe.n/c0~4 
4. 1 kH zT-4 f-y K(7)M»lf^*iai:'3SSi^l 8*^^. 

[0 0 4 4] — "77. ± bB« ffi^lbi§ 3 6 ^>^> (DO ~4 
4. 1 kH z Tl 6 f-;/ hCDfi^ti. ^ 1 CD^(*i«fiJ|5]4« 

<7)«^^*ij-7-i'jUiS'3 3{ciM?.n^.<, m^mig.'Amy-< 
)i^3 3x-\t, i^.i^^titz\tn^2m'7^n-n>L^\z, 
it>y;i'^^ i/2ict'->^-->3 >UTai;'3-r-5. ^ 

^mJ^55-*j7-Y;U5'3 3*^e,ro2 2. 0 5kHz~4 
4.1 kHz^^T-1 6 e-y hwm^ttaS:^)^^! 9*^ 

i^mf]^nxm^:^'f-<7(D^%m.mz^mi-^n, o~ 

22. 0 5 k H z CO^^T 1 6 f -y hco{f ^ (Se*<DC 
Dy^--^yV<D{W \tm:h^'f2 0i)-^<bi!Atl^nx 

[0 0 4 5] c:<DJ;^(C, ^4CO*<^0iJT'«. ±s2ai:'3 
1 Bt 1 9 75>^>l±J:^^n-5)ff^A^ H5IB^S^5fe# 

[0 0 4 6] ;f^c*3. ±IBia 6 OTi^ejclC^fST-SS^fi'IT" 

hc7D0~2 2. 0 5 kHz T- 1 6 b'-;/ h«{f^<h±lB?^ 
^mi$.ti^(b<D2 2. 05kHz~44. IkHzT'lG 

hcDmmi^^m^^m.y ^ )v^\z^^x-^m.i'. $ 

0~4 4. 1 kH zT'4 b* y hWff^i:^r'&fig¥^g:lCj; 
■zjT-g-fiKT^CliT. 0~4 4. lkHzT2 0t'-yH 

[0 0 4 7] t^^x, ±.mmi, f^2(D^mm(D^o 

iZ. '^M<DCDy:t--7y h&.ir\-<Dmmi. ^K«e3fE© 
CD7;1--V«y hCDl»^tlt'^T2^ifi<watC7i-5:: 

[0 0 4 8] dCDi^TSil-i-. ^^ffii^W^ftlCitJT 
tJ, 7.hU—hPCM(D^^(DCDyyir—-7yh&.ir\.<D 

i:/i>^SI8tC7S:^, !t#lc, m2 0)mmm<ojio\z-*)-zf::i- 
[0 0 4 9] L^cd^oT. *^BJ3|JgfiiiJT-(S, ±12^^ 

sgi^jct2gi-r-5«^ m^o)CDy*--^yh&.9V(Dm 
m ^'ikm-r^^mmt^^itizj:^xi£m-r^j:.oizL 

[0 0 5 0] z.z.x\ mnm^i£^-r^!£fs:^it^tLx 

m'^^±tzitmmx^rjif^^^-ssmw^itt^mizmi^ 
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[0 0 5 1] }tr. ±^-sjmm^itiz-D^^xmmr^. 

[0 0 5 2] z.ay'^mi^tmttLXii. 

[0 0 5 3] *:*li£fi^JICi3lt^X> hDtf??^{t$rffll^ 
[0 0 5 4] 5fe-r. 0 7 (C7nT^5®^<*:0iJt5tiT. A 

t, ±l2^x>y hS©zi-Kx-y;KOlf^ (?f^^t7" 

-zf)io)mm tti^tati^ti, c:n^*te>;/ hu- 
Ai&^fS-r-st*-;' hm*-sz:T[5]ss4 stciten-s. CIK) 20 
t*-y h*a*-5:T[ilK4 5T'«, :ix-y h»{c:±te:3- h* 
5^- y ;KDlf $S <h ±IE^^ ■^^kT'- ^ t *^ ^ f -y h X h u 

[0 0 5 5] tti3, ::(om7X'\t^^itm (^mm) <d 
[0 0 5 6] s^t. ±ffi/^7v>^?^^k^ct5^iT«. ist 

$Si ^m.'h'n.&n^<om^<ntztb<D:f5m Ck Melhod fo 40 
r Construction of Minimum Redundancy Codes', D. A Hu 
ffman , Proc. I.R.E.. 40, p. 1098 (1952)) tCPLOS 

f\y^>mmt<D\^t^\z-$M. r->-y>->A';i'7^-^'EE 

i^O;t«60«jiW7'JUr/'JXAj fA Universal Algor 
ilhin for Sequent iaIData Compression'', J. Ziv, A. Lempe 
1 .IEEE Trans, on Inform. Theory. Vol. lT-23, No. 3, p 
p. 337-343, 1977) lcai'<?)nTti-5Lempel-Ziv|?^^k 

r^—f^—yo^i CBuffer Overflowin Variable Le 50 
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ngth Coding of Fixed Rate Sources'. F.Telinek , lEE 
E Trans. Inform. Theory, Vol. IT-14, No. 3, pp. 490-5 

01. 1968 ) {zm^^nx^'-'^iW^n^t^^^^tzm^it 
^^hm^^^z-tt^x^^, 

[0 0 5 7] S/c. ±.%i^Z(Dm^m(D^o\zn^ity- 

{zm-rf^6<Dmt^mo)^o{zmm (m±mizh) iz^sb 
m^(Dnmt^-zf)i^ti^Lrz:3- K7^-:/;i/rom 

UT, i9^it&z/'is.mt^noz.h^^mx$>^, 

[0 0 5 8] T^^-^Z-O^m 8 iCiitiT. A*^^ 6 IC 

^) «. x> hPtf-i'i?^{t;[iisS4 2 tcite-n-s. 

x>KDkf-<??^{t:I5|gS4 2T'(i. ^tiXtjy'-iS^izM 

^<Dmmm&<D^^^-*)->zfMmz{tmf^^w^^t^\<o^x 
^J:5;i*f^Si&<^:-5, ^^x> h n tf^- ?f^{t:iHii^4 2 

n-5), ::coe-;/ him*-l£:T(elg§4 6Jctt, ±iex>hn 

if^mmi:mm4 2izxmmi.rz:i=.-y hmo^w^itf- 

-zfji'^^-r I Dlf^gfcJitBn- :/;i'ROM4 9 

y hm^iLx^^4 6xit±$immty'-^ t±m 1 D 
tf^t*^?. t'-y hx hu— A/Oi^fiJc^nxu-s, ;:©t' 

■y hX hU-A*^tti:'3*^^2 275^e,{±i:^$n^. dcottS 
-5. :iWJ:-5tc. II 6 <DA#:«ajT«. ±IBn— K5^-y 
[0 0 5 9] ;iC9S8CD^figtc?**5T-5S^-fbffl!l 

-5, SKI D««tt=i-K-T— :/;i'ROMJc2l^tl, d 
<^)n- H5'-:/;i'ROM*^e±ffi I DmWzM^^T^::! 

&-^\^^x±m^mty'-^^m.mft^, 
[0 0 6 0] ±m\^fzm5Rzj^f&6<Dmi^mxit, x> 

T, x>hDfcf^-<^)gfci£<;i^tSrLX-y hS$:J}?4e>T?? 
^Kl :xx-y hCDg$t,±IB/£i^Lfcm^^t*fC 
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(0 0 6 1] c;iT. ±izm5<DM:ii^m\ztn$:-i.x 1=1- 
[0 0 6 2] :i«ia9 ictji^T. A*3)SS^ 7 n#t*&^n 

rL- v hg^^K-r7'n -;/i7-9-'f X«ffi^±Bex>hntf 
-<?gF^<b[HlSg4 3(liM-2>o ^Sx>hDtr^fiF^fb(eIgS 10 

^■fkT^— <t . ±ie:ix -y h S(0 D - h' zfjicomn 
i:7!)<thtl^n, Cin^T&^f-y hffi^5>-55:TlHlK4 7lcM?. 
COt*-y hffi*jiTlHlK4 7T«. _hffi:7D-y^ 

— ^'td^e.ZLX-y httldf-y KU-A<&^fi£L.. Z. 
;^c^. :icoJ;^tc. *3llig«^jcD^7<0:B:^MT«. ±12 

[0 0 6 3] T^ife. ccDia9(c*tjrN-ri)m^<bffi5 (s* 

[0 0 6 41 Sfc. ±iem6<0*{*:e<J{C^*l£:LTln.x 

[0 0 6 51 0(C*5liT, A^'jSS^SJC^tJgS 

tt, x>hDtf^'|?#<tlHl^44i:X>hae^'W-^lHl 
SS5 2 tlCM?>n-5. JiKX> hPtr-cH-SlHlK5 2T 
«. X> hPtr-C WSt)ffi<;^£-5^X-y h:i:$'ti-g[L. 

yjUROMS 0 iCiH^. ^/t. X>hDe^?J^'fblHlSS 
4 4-r«. ±123- H^— y;UROM 5 0;5^e.±IB:/p 

SrSE^ffiU. ±IBA:^5=-5'tr**LxTinx-y 
i^->yjHSWtiJJKS^«:tf8:L.T, ±l2A:'3x-^'«m 
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Unfil-^iL^. t*'y K»*3iTI51K4 8»Cti. ^Kx> 

hDif^ttfmt^^4 Ai^i^G^mmty"-^ ±iex 

±SB=i-Ht— :/JUROM5 0*^?,©I DW^t^^^Jg 
^n-S, ^SSf-y h*a^iz:T[Hl^4 8Tti±IB??^{kx 
-5^ <h±gE i DtS^i: y ->y-'f Xm-^tfy- I: y h 

^2 4;5^6m:/3^n'5, C<7){±i;'j3a^ 2 4 75^'iai:^^n 

[0 0 6 6] uii. zomi o(Dm^izM}t--r^i^^it 

hx h'J-Ad^f-y h^m^&x^m^ti^:itizjz^ 
X. ±IBI D«$8<hfiF^{t7"-;S'<hyD-y^-ti-'rX1fffi 
t\z^i-f<bn^, I D«^i>^n-yi7-y-i'X«$g« 

OM*^^±t2:/D-yi7-t>-f XW^fC^tJlS-r-S^X-y h* 
<!:±IB I Dlf^itcMfS-r-i)^- \'y'-zr)l^^m^lii^ 

tl^. X> hPt:vm^fb^©T-ttci«=3-h*5^-y;i' 

ROM:<)'>e,<D3-T- \iy^—Z/mzm^UX±Vii^m[:7'— 

[0 0 6 7] '^\z. ^<D^m^^±\z\tnm.x^m^yf 
-siwnmt\z'::>\^^xmm-t^. 

[0 0 6 8] c:ra^pijSS|?^ib{riJt,iT«, m^mn 
mzmmts.'MWi<Dy)-^My)\hi.x^'T^ T\zum-r^^ 

[0 0 6 9] C:C)01 llC*5ViT. Xt)i^^9iZ\,t. ^ 

tzibizmmy-'jx.^^ (FFT) iHi8S6 nzm^n 
*Htffls«:fTt);t«, itsj^^-ux^^^as-r-sct 

T. li#raffii^©±8BA:^feJ^«^^^iSIS<Sl^©X'^i7 
h)Uy'—$'lZ$^^-r^o 

[0 0 7 0] ±|B!S5i7-'Jx^g|[5lgS6 1 {CJ:oTf# 
itlfcX^i^ h)l^y'-f'\t, VX^r>i'XU-y ->3;i/K 
t1-^(HlK6 2{lA:/j^n-5, ^K-7X=t^>yxU y ->3 
Jl'h'thff|51K6 2T«. ±tBiSj«7-'JX^M[5IgS6 1 

x^Wi^nrzm^^^m.x$>K>. *^*E^tD^j$tscififii 
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^. 

[0 0 7 1] dClT-. eATIC±IB-77>^>i^Xl/-y ■>3 
[0 0 7 2] dcOHi 1 2 iCtiliT. A:^ysg^ 1 0 lCti± 

[0 0 7 3] d(D^&|5cW±®A:'37'-i5'tt, 

;^/;i/>'N*> KSf^/'N*— i'X'^i/ hjus B^^ixTv^ 

±teiSg#«^<D/N->Kg:^ 1 2/\*>F (B, ~B,,) T 

[0 0 7 4] ^IdT. ±ffiA*-i7 7.^i7 h;US B(Dli^5 
($-5-7X4^>;y(c:*^lt^j^^Sr#«T^fcs:>tC, d<7)A 
-i'T.'^i? h;i/SB(imS©a*-mtMI5:<£ffl-ttT*D^ 

[0 0 7 5] d^T. ±l2aiii!f7^ JU:5' 6 6 WS^ftS 50 
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^e^M- 1 TftSO. 15?&, SSggM- 2T'»^0.0019 
i£. ft^SM- 3 T'^i&O. 0000086 ^©S§M+1T 
^1^0.4 ^gg§M+2T-^®:0.06^. S»gsM+3 

[0 0 7 6] ±.%^S:]2^^y ^ & &(D^-h\-i^ 

Sraj^ti. :;^CtClffiB^-r-l>J:c)?;t (n-a i) MSc^^E 

[0 0 7 7] t'^m^m'Su^Mzni^s-t^u^ 
)if ftt. m^^moyny Y(D^m-^<bm\z^xi^n^ 

[0 0 7 8] f f =S (n - a i ) (1) 
Z.(D{\) SC;iI*5^^T, n, a tt^fsScT' a > 0 , S fifiii 
^5aSSnfc/N*-i'7.'<i7 hJl/©?^ST*»5, (1) 

(n-a i) iim^mi^iiti^. *IIS£C«JT«n = 3 
8. a=l<i:LTi5 0, c:«P#«WK'^^ktt;^j:< , ft^ff 

[0 0 7 9] c:«J:^(CLT, ±.mV'^)Vf f-f^-».ii>ib 

n, dox-^'H, fij^g§7 otceinsn-i). ckdsij^ 
->3>«aatt. ^^u^w-^-z-mii-r^tii. if-nmmx 

«fBBS{b Ufcf!l»gi70*ffli.iTjS*n>jl^Uii.-->3> 
[0 0 8 0] 1 -C<^^5£©^{Ctt, 

-r7'-:5'<h, ±te-7X^>iyX'^i7 ^;^MSi:<&^fi&-r 
*<|3| i; o T 0iJ A. «S*B5<0 S *7t^ U i — A <0 jg I i 
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\t. mpLiil 6 k*-;/ h^-i-rS.yi7\y>-y^<D^m<D\i 

(Dm 'b:^izm:i^'^T^^mmscmi$.o)m^im^t^m 

t#-5J;c>ic-r-5<t, ;ioi^-&ofF§$l§U'^;uti. El i lo 

kH z<75l/'^;U$:,. m^lfi2 0 f-y hfi^^ftig 
S S feillP^lC^UTI^i-S, 

[0 0 8 1] i^^$ftiF«jElElSS7 3T-«, ffilEffl 

0, 0iJ;t«l kHzCDM^<i:i5li;;^^$lcr.fl;iA-5#^ 

— 0 1 4 ^C^Lfcg/J^pI^;^-yRCi*5i5t^ 
lC43ViTfi> <?'J^ti4 kHzftifiTttl kHz<7)<i:C5 
J;i9ifff75<8~ 1 0 d BT*^oT=b 1 k H z ^|pI i;;»c^ 
^tC&ld^. 1 0 kHz#jfiTlil kHzT<OS 

[0 0 8 2] mi lizm^ii. i^mt-r^^mmtm.^ 
$tWk^^<D-mx$)^^mmwL::i^'i (mdc 

T : Modified Discrete Cosine Transferal) Srfr'^MD 40 
CT(HI8S6 3JCfcMen-5. ;fi*3, ±I2MD C Tti^l-lC 
'b-hffiJiSji^-UX^^ (FFT) ^fStStn-y-f 
(DCT : Discrete Cosine Transform ) ^CDig52^SI 

("Subband/Transform Coding Using Filler Bank Desig 
ns Based on Time Domain Aliasing Cancel lal ion, " J. 
P. Princen A.B.Bradley, Univ. of Surrey Royal Melbo 50 
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urne Inst. of Tech. ICASSP 1987)lCfif L< ^'^^tlT 
\,^^, 

(0 0 8 3] lJ0g:ig6 4Tf*. •7X4^>yxU-y->3;U 

YVrnmne 2izj:^x^et>^nrz-77.^>i/ti-zf^ 

I, u J M n c T ^ SSC $: ® :E 95 Tl:^ t .'tc -5 gR5> *■ 0 

i^xxmm<DE.s^^m^o dcot^. ^nmizm-i^um 
^^^mi^o^<a)m't&^0s.^'^^^-rztizj:o. a 
=Fim^^j:omnmz'>u<-r^, 
[0 0 8 4] :ioLxmmf^nrzm^^m(D^oiz 

[0 0 8 5] z.z.x^t^^muE.^^hl.xmn<D^it^ 
m^fzy^m^mifftt)^, lpc (^jg^S'j??^{t) , a 

DP CM (Jg^&H^i-PCM) i£r«i;i!i)<i:-r-5^^«lJgffl^ 

it. h)im^itm<Dmm?:rT-Dx^m-r^:it'p. 
^n'b^mt^-^^iz:iL>hci\£^wmtvx$im-r^ 
^"itfj-z-thx-^^o ^fz. m^^mm^t}::k-r^:^m 

n-5. T'cC*?, ±I2L P C(C-pliT««:t. ^®tCJ:^X 

^mxx-<'^ hjm^m^zj^^^^^m^^&m:^ 

pp. 231, 1967 . 
r^^ff^«i^am-^{fcj CPredictive Coding of Sp 
eech Signals ",B. S, Atal,M. R. Schroeder , Reports of 
6th Int.Conf. Acousl. , C-5-4, 1968) tCf^U < Mi'^ e>tl 

[0 0 8 6] &.±<D^otJ.:fjmiZj:-:>xmnm'& 

mmvrzJ:v\z$>^f}0<u\^^z.h7!)^^m^n^(Dx. 
h^.y>^tf»;5^ (ffi#fB®raiis) ^K^dj-ru'— 

[0 0 8 7] iiSOct^lCLT^x-i'ZtCK^^nitm 

n±mizi6\,^xm^iii^nft'i^. mmvtzt^ii 
m<D^miz^K)m^mmm::i-^^>$^^ (imdct: 

Inverse Modified Descrete Cosine Transform) S-fr'P 

I uDCT^mzj:r>xmmt^ti^. 

[0 0 8 8] tZ.^X\ ±a!Ly5:^lCO*Jg^J»C*3ViT 

±(Dmu^&.miz^iE) ■r^o)x\ cdt'u— \'ic:*5i.i 

[0 0 8 9] ^(Dtzst), m 1 5 lC^S-r<t-5(C. T'-f Xi7 
1 0 0 7i^^<I^^B3fe-r-5/i86«^tr-yi7 7 yy^. fif 
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(0 0 9 0) Z.<Dt^. ±I2?S#®«D, nm<D\d-jc 
7>'7'l0 2tt, Z.(Df^^Di \Z^^^^W'.^t^<D'V. 

©J;C)lCX'f' 1 0 0<75S#®JSDs {C*il^iTie^^- 

[0 0 9 1] Sfc. ::<oia 1 5 coj;'5{c:2t?cotf-y^7 
•vT'loi. 1 0 2i£r^tt^«^. -en-f'nwtf-yi^T 

•^y^l 0 1, 1 0 2 75tffl3ibTliitt;^£ttn«7S:?>7it>fc 
Ji). :in^tf-y^7<yy 1 0 1 . i02«EH-fi>^ 

[0 0 9 2] ±a!LAcJ:e»ic, :^%mMmm\z^n\-£. 

/'\7.y^)V9 (LPF:Low Pass Filter)Srffl^iT^T<'V * 

[0 0 9 3] £i±t;i<);0. *IIJS0ytc4oUiT«, tS!*co 
CD7;t-V-v h(0^i^&CX/X«k'-> hl&©m#H« 40 

^^:^y'>(7<D^^m.mz^mW'\zmm.r^^ii\z^ 

[0 0 9 4] S^c. *^B^5|ig^J|cJ;ntf. «E*(DCD 



) ^re¥8 - 6 3 9 0 1 

24 

[0 0 9 5] •tut>-^Aim\^tznmm^m\zm^-fTm^^ 

m?i^t. A:^ffi^*^H^^«0~4 4. ikHz (-tt 
>:/'j >y^iSS: f s =8 8. 2 kHz. S^^tf-v K 

2. 05kHz (■y->7''J >y f s =4 4. IkHz. 

K&i 6) <!:. ■^■zf^mBtLTn^^mo 

~2 2. 0 5 kHz (•t)->yj >y f s =4 4. IkH 

z. ft^^tk'-;/ h?^2 0. xtim^t-*)-:r^mA(Dm 

^A) ■*)-:/^m.CtLXn^mm2 2. OSkHz- 
44. IkHz (lJ->:/'J >y f s =4 4. IkHz, 

a^^ibb'-y hS:2 0) tfj.-^nx^y'-<7 (cd) tcte 

$e.tc. ±tB-y-:/^i^A<i:-y-y^«Bt-9-:/^«c 
o ffl ^ iin ^ T w ^ T ^ -5 * ^ Ti^ig^ 5 n ^ ^ V X 

7^AT-«, ±l2+)-y^«A<i:-y-ym^B<i:-y-y^^C« 

[0 0 9 6] fj-n, ±mvrzmmmx'\:i. ^x-tticib 
coi®«ft^$. 'iitm^ibtxizm^^tix^^^^y ^--^ 

mmziz^mL, ±tBtie*>'*-v-y hwH^it^ico 

[0 0 9 7] 
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